A Gram-stain-negative, aerobic, rod-shaped, motile bacterium, strain B1555-1 T , was isolated from an ice core drilled from Ulugh Muztagh Glacier, China. The optimum growth temperature of strain B1555-1 T was 15 C and optimum pH was 7. The major fatty acids of strain B1555-1 
A Gram-stain-negative, aerobic, rod-shaped, motile bacterium, strain B1555-1 T , was isolated from an ice core drilled from Ulugh Muztagh Glacier, China. The optimum growth temperature of strain B1555-1 T was 15 C and optimum pH was 7. The major fatty acids of strain B1555-1 The genus Massilia was first proposed by La Scola et al. (1998) with the description of Massilia timonae isolated from blood culture of a man with common variable immunodeficiency. K€ a€mpfer et al. (2011) transferred all Naxibacter species to the genus Massilia because the two genera shared identical chemotaxonomic properties. At the time of writing, the genus Massilia includes 28 recognized species. Strains of the genus originate from a diversity of environments, such as blood (La Scola et al., 1998) , human clinical specimen (K€ a€mpfer et al., 2011, 2012) , water (Gallego et al., 2006) , soil (Zhang et al., 2006; Zul et al., 2008; Du et al., 2012; Wang et al., 2012; Kong et al., 2013; Luo et al., 2013; Kim, 2014; Rodríguez-Díaz et al., 2014; Singh et al., 2015) , air (Weon et al., 2008 (Weon et al., , 2009 (Weon et al., , 2010 Orthov a et al., 2015) , wolfram mine tailing (Feng et al., 2016) and ice core (Shen et al., 2013 (Shen et al., , 2015 . Species of the genus Massilia are characterized as Gram-stain-negative, non-spore-forming, motile, aerobic rods. Strains of the genus Massilia contain isoprenoid quinone Q-8 as the major respiratory quinone, and possess summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c), C 16 : 0 and summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c) as the major fatty acids. The major polar lipids are phosphatidylethanolamine and phosphatidylglycerol. Members of the genus Massilia have relatively high DNA G+C contents, ranging from 62.2 to 68.9 mol%.
Strain B1555-1 T was isolated from an ice core which was drilled from Ulugh Muztagh Glacier, China, during research into the diversity and physical characteristics of microbes from glacier ice. Mountains (westernmost part of the Eastern Kunlun Shan), which is close to the northern fringe of the Tibetan Plateau (Spiess et al., 2016 ). An ice core was drilled from the Ulugh Muztagh glacier using an electromechanical drill. Ice core samples were placed and manipulated in a UV-sterilized positive-pressure laminar-flow hood, which was in a biologically clean room, to sample the ice core aseptically for bacterial isolation. The 3 mm outer layer of the ice sections was removed with a pre-cleaned stainless steel scalpel at À5 C in a class 100 laminar flow bench to eliminate contamination that may have occurred during drilling, transport and storage. Bacterial colonies were grown after thawing of the ice core sample and incubating on R2A agar (Reasoner & Geldreich, 1985) at 4 C for 30 days. The isolate was routinely cultured in liquid R2A medium and maintained as a glycerol suspension (15 %, w/v) at À80 C. Ambient conditions are extremely cold on the Muztagh Glacier. Not surprisingly, bacteria recovered from this area may be cold adapted and able to endure low temperatures.
Genomic DNA of strain B1555-1 T was extracted according to the method of Marmur (1961) . The purified DNA was assessed using a NanoDrop spectrophotometer (2000c; Thermo). The 16S rRNA gene was amplified with universal primers 27F (5¢-AGAGTTTGATCCTGGCTCAG-3¢) and 1492R (5¢-CGGTTACCTTGTTACGACTT-3¢) (Embley, 1991) . To determine the approximate phylogenetic affiliation of strain B1555-1 T , the 16S rRNA gene (1415 bp) sequence was compared with those in GenBank using the BLAST program (NCBI) and the EzBio Cloud (Kim et al., 2012) . After multiple alignments of related sequences via the CLUSTAL W program, phylogenetic analysis was performed with MEGA version 6.06 (Tamura et al., 2013) . Neighbour-joining and maximum-likelihood methods were used to reconstruct the phylogenetic tree with bootstrap values determined based on 1000 replications (Fig. 1) Cellular morphology of strain B1555-1 T was examined by transmission electron microscopy (JEM-1400; JEOL) (Fig. 2) . Phenotypic characteristics such as catalase activity, oxidase activity, and hydrolysis of cellulose, pectin, Tween
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Massilia plicata 76 T (AY966000) 80 and starch were performed by using the methods of Smibert & Krieg (1994) . Motility was tested on R2A agar medium with 0.5 % agar after 7 days of growth. The optimum and range of growth temperature were determined in R2A broth incubated at 0, 5, 10, 15, 20, 25, 30 and 35 C. The pH values (<6, 6-9 and >9) for growth were tested in filter sterilized broth adjusted with sodium acetate/acetic acid, Tris/HCl and Na 2 CO 3 buffers, respectively, with a modification of the method described by Breznak & Costilow (1994) . The salinity tolerance of strain B1555-1 T was tested at room temperature with an NaCl gradient from 0 to 6 % (w/v) at 1 % intervals. API test kits (API ZYM, 20E and 20NE) were used to determine other physiological and biochemical properties according to the manufacturer's instructions (bioM erieux). Strain B1555-1 T grew well at 10-25 C (optimal growth at 15 C), and growth occurred at 4 C, at pH 6-9 (optimally at pH 7) and with 0-2 % (w/v) NaCl (optimally at 1 % NaCl). A comparison of the physiological characteristics of strain B1555-1 T and its closest neighbours is presented in Table 1 .
Biomass for isoprenoid quinone and polar lipid analyses was obtained after incubation at 15 C for 7 days in flasks. The isoprenoid quinone was extracted and purified according to the methods of Hiraishi et al. (1998) by using a Waters Acquity Ultra Performance LC (UPLC)-Q-TOF-MS spectrometer by electrospray ionization (Romano et al., 2006) . The major isoprenoid quinone of strain B1555-1 T was Q-8. Polar lipids were extracted from freeze-dried cells and analysed by twodimensional TLC (Kates, 1986) . Merck silica gel 60 F254 aluminium-backed thin-layer plates were used in TLC analysis. Polar lipids were analysed by using chloroform/methanol/ water (65 : 25 : 4) in the first dimension and chloroform/ methanol/acetic acid/water (80 : 12 : 15 : 4) in the second dimension. All TLC plates were sprayed with phosphomolybdic acid/ethanol and ninhydrin/ethanol followed by heating at 150 C for 3 min to detect phospholipids and free amino groups. The predominant polar lipids of strain B1555-1 T 0.5 µm T ; 7, M. niastensis 5516S-1 T ; 8, M. aerilata 5516S-11 T . All data are from this study excepted where noted. +, Positive; À, negative. None of the strains can hydrolyse arginine. Acid production from glucose is negative for all eight strains. All strains show negative reactions for achymotrypsin, potassium gluconate, trisodium citrate, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. 
Cystine arylamidase were also consistent with other strains of the genus Massilia (K€ a€mpfer et al., 2008 , 2011 Weon et al., 2010) . The polar lipids of strain B1555-1 T included phosphatidylglycerol, phosphatidylethanolamine, an unknown aminolipid and two unknown phospholipids (Fig. 3) . For fatty acid analysis, cells of strain B1555-1 T and all reference strains were collected after growth on R2A agar for 4 days at 15 C. Fatty acid methyl esters were extracted and analysed by using the standard Microbial Identification System (MIDI, Version 6.0). The major cellular fatty acids were summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c, 75.58 %) and C 16 : 0 (9.21 %) ( Table 2) . No remarkable differences in fatty acid profile were found between the novel isolate and the type strains of species of the genus Massilia, but small quantitative differences could be observed. For example, strain B1555-1 T had a relatively higher proportion of summed feature 3 and relatively lower proportion of C 10 : 0 3-OH, C 12 : 0 and C 16 : 0 than other strains of the genus Massilia. The genomic DNA G+C content of strain B1555-1 T was determined using the thermal denaturation method described by Marmur & Doty (1962) . The genomic DNA G+C content of strain B1555-1 T was 66.0 mol %, which was within the range of the genus Massilia (62.2-68.9 mol%) (La Scola et al., 1998; Zhang et al., 2006) .
Based on the results of 16S rRNA gene sequence comparisons, the novel strain shared highest similarity with M. eurypsychrophila B528-3 T (98.30 %), followed by M. niabensis 5420S-26 T (97.13 %). DNA-DNA hybridization was carried out at the China General Microbiological Culture Collection Center (CGMCC) to evaluate the DNA-DNA relatedness between strain B1555-1 T and its closest related neighbours. The results of DNA-DNA hybridization between strain B1555-1 T and reference strains (M. eurypsychrophila B528-3 T and M. niabensis 5420S-26 T ) gave relatedness values of 49.8 and 38.5 %, respectively.
On the basis of the phenotypic and genotypic data presented, strain B1555-1 T was shown to belong to the genus Massilia. However, it possessed different phenotypic characteristics from its closest related neighbours in the genus Massilia. Strain B1555-1 T thus represents a novel species of the genus Massilia, for which the name Massilia psychrophila sp. nov. is proposed.
Description of Massilia psychrophila sp. nov. R2A agar at 15 C for 4-5 days. Grows well at 10-25 C (optimal growth at 15 C) and with 0-2 % (w/v) NaCl (optimally at 1 % NaCl). Growth occurs at pH 6-9 (optimally at pH 7). Negative for nitrate reduction, indole and H 2 S production (API 20E test strips). Positive for catalase and cellulose. Degrades aesculin and gelatin (API 20NE test strips), but not Tween 80, starch or pectin. Does not assimilate glucose, maltose, mannitol, N-acetylglucosamine, arabinose, mannose, gluconate, capric acid, adipic acid, malic acid, citric acid or phenylacetic acid (API 20NE test strips). Positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and a-glucosidase, but negative for lipase (C14), cystine arylamidase, trypsin, a-galactosidase, b-galactosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase (API ZYM test strips). Positive for oxidase. Summed feature 3 and C 16 : 0 are the major fatty acids. The major polar lipids are phosphatidylethanolamine and phosphatidylglycerol.
The type strain, B1555-1 T (=CGMCC 1.15196 T =JCM 30813 T ), was isolated from an ice core sample drilled from Ulugh Muztagh Glacier, Tibetan Plateau, China. The DNA G+C content of the type strain is 66.0 mol%.
